This study tested the general prediction that population density affects male-male competition, female mate choice and the opportunity for sexual selection. By manipulating the density of guppies, Poecilia reticulata, while keeping the sex ratio constant, I found that male mating tactics were phenotypically plastic with respect to density. As density increased, males decreased their courtship displays. Male-male competition and mate searching were highest at intermediate densities. Population density had no significant effect on the total number of copulations, copulatory tactics or the percentage of postcopulatory guarding. Female preference for males with a higher percentage of orange coloration was similar at all density levels. The 'opportunity for sexual selection', which estimates the upper limit to which a selected trait can shift if directional selection is operating and was calculated as the variance in number of copulations per male divided by the square of the mean number of copulations, was negatively associated with population density. This may be due to the decrease in male-male competition at high density rather than female preference which was similar across density treatments.
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The study of ecological factors and behavioural mechanisms that may influence sexual selection is of central importance to understanding the evolution of elaborate sexual characters (Endler 1993) . Both theoretical and empirical studies have shown that population density may influence mating tactics. Theoretical models (Eshel 1979; Hubbell & Johnson 1987; Crowley et al. 1991) suggest that as population density increases, both mate competition and mate choice increase owing to the higher encounter rate of potential competitors and mates. In contrast, O'Donald's (1978) model predicts that as the population density increases, females will become less selective. He suggested that as females encounter more potential mates, they will become sexually excited and more likely to mate indiscriminately.
Empirical studies show that females become more selective as density increases although few have investigated the effect of population density on mate choice (Gwynne 1984; Palokangas et al. 1992; Shelly & Bailey 1992 ; but also see Lauer et al. 1996) . Instead, the majority of field and laboratory studies have concentrated on the effect of population density on male sexual behaviour (reviewed in Jirotkul 1998). Studies of field crickets, Gryllus sp., and grasshoppers, Ligurotettix sp., concluded that males reduce calling and increase movement as population density increases (Greenfield & Shelly 1985; French & Cade 1989; Hissmann 1990; Cade & Cade 1992) . The majority of studies of population density show that aggression between males decreases as density increases (reviewed in Jirotkul 1998). This seems to be due to a shift to alternative mating tactics in many species such as Gryllus sp., damselfish, Chromis cyanea, sticklebacks, Gasterosteus aculeatus, rats, Rattus norvegicus, rhesus monkeys, Macaca mulatta (Calhoun 1962; de Boer 1981; Wootton 1984; Greenfield & Shelly 1985; French & Cade 1989; Cade & Cade 1992; Judge & de Waal 1997) .
The guppy, Poecilia reticulata, is a suitable subject for the study of the effects of population density on malemale competition and female mate choice because its population density varies within and between rivers in response to predation intensity and food availability (Seghers 1973; Liley & Seghers 1975) . Additionally, since ca. 5% of a given population of this species move between pools within a river (Reznick et al. 1996) , a guppy may be exposed to several different density levels within its lifetime. Individuals who can adjust their mating behaviour in response to a change in density may gain a mating advantage. For example, at low population density, fewer individuals are present, and a given male might increase his mating success by courting and staying with one female. Conversely, if the same male moves to a pool where the population density is high, he may gain a mating advantage by courting many females, each for less time. This increases his probability of finding a receptive female.
Population density is affected by two factors: overall density and adult sex ratio. The overall density is the
